The purpose of this paper is to present a guideline for beginning video-assisted thoracic surgery (VATS) lobectomy to junior surgeons, and to review the first year experience of a new surgeon performing VATS lobectomies who had not performed a VATS lobectomy unassisted during his training period. Materials and Methods: A young surgeon opened a division of general thoracic surgery at a medical institution. The surgeon had performed about 100 lobectomies via conventional thoracotomy during his training period, but had never performed a VATS lobectomy unassisted while under the supervision of an expert. After opening the division of general thoracic surgery, the surgeon performed a total of 38 pulmonary lobectomies for various pulmonary diseases from March 2009 to February 2010. All data were collected retrospectively. Results: There were 14 lobectomies via thoracotomy, 14 VATS lobectomies, and 10 cases of attempted VATS lobectomies that were converted to open thoracotomies. The number of VATS lobectomies increased from the second quarter (n=0) to the third quarter (n=5). The lobectomies that were converted from VATS into thoracotomies decreased from the second quarter (n=5) to the third quarter (n=1) (p=0.002). Conclusion: It can take 6 months for young surgeons without experience in VATS lobectomy in their training period to be able to reliably perform a VATS lobectomy.
INTRODUCTION

Pulmonary lobectomy is the elementary surgical technique
for lung diseases such as lung cancer and inflammatory lung disease. A pulmonary lobectomy can be performed using traditional thoracotomy or by video-assisted thoracoscopic surgery (VATS). The first report of a VATS lobectomy was in 1992 [1] , and since then it has been replacing conventional lobectomy via thoracotomy because there is less pain, faster recovery, and other advantages over thoracotomy [2, 3] .
However, it is difficult for a trainee such as a thoracic surgical resident or fellow to perform a VATS lobectomy because of technical challenges such as the management of surgical instruments and disastrous complications such as pulmonary artery injury. Therefore, it is very difficult for a thoracic trainee or thoracic surgeon who has never singlehandedly per- formed a VATS lobectomy to perform one. This paper illustrates the progress in the performance of VATS lobectomy of a young surgeon who had never performed one in his training period and how he developed his skill in independently performing VATS lobectomy.
MATERIALS AND METHODS
This study examines the procedures used for 38 pulmonary lobectomy cases performed by a single surgeon from March 2009 to February 2010 (Table 1 ). All data were reviewed retrospectively from the medical records. The data were grouped into the three groups: conventional lobectomy through thoracotomy, VATS lobectomy, and lobectomy via converted thoracotomy after a VATS attempt. We compared the increase or decrease in the frequency of use of each of the three approaches to lobectomy over time. We also compared parameters such as length of hospital stay, chest tube duration, and surgical time. The protocol for this retrospective study was approved by our institutional review board. VATS lobectomy procedures and observed many VATS lobectomies; however, he had never performed a VATS lobectomy by himself during his training period.
1) Our center
2) Surgical technique of video-assisted thoracoscopic surgery lobectomy
The patients were placed in the lateral decubitus position. 
3) Statistical analysis
The data were processed by SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) and the chi-squared test. Analysis of variance and logistic regression analysis were used for interpreting the data. A p-value less than 0.05 was considered statistically significant.
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RESULTS
In our institute, the thoracic surgical team performed a total of 38 cases of lobectomy during the first year. Detailed characteristics of the patients are shown in Table 1 . Of those patients, 14 lobectomies were performed using open thoracotomy, and the other 14 lobectomies were performed using VATS. In 10 patients, VATS lobectomy was initially attempted but the surgical procedure was converted into an open thoracotomy (Table 2 ).
There was no operative mortality. The number of VATS lobectomy procedures increased from the second quarter of the year to the third quarter, while conventional lobectomy via thoracotomy decreased from the third to the forth quarter.
The number of conversions of VATS to thoracotomy decreased from the second to the third quarter. These results
show statistical significance (p=0.002). We concluded, therefore, that the third quarter was the turning point, in which VATS lobectomies increased and conversions from VATS to thoracotomy decreased (Table 3) . Although there was no statistical difference in the operative time, days of hospitalization, and chest tube removal time were generally the shortest in VATS lobectomy group (Table 4 ). In the VATS to thoracotomy conversions, the most common cause of the conversion was fibrous adhesion, which occurred in 5 cases, followed by bleeding in 3 cases, and oncology considerations in 2 cases.
DISCUSSION
Since the first series of lobectomies using VATS were re- However, even with these advantages, VATS lobectomy is a challenging procedure for beginner thoracic surgeons due to their inexperience in handling the instruments, obstacles created by the instruments that are caused by inappropriate port incisions, and most of all, catastrophic events resulting from pulmonary artery injury. When a general thoracic surgical division is opened in a center without a history of performing VATS lobectomy, it is especially challenging to perform VATS lobectomies due to inexperienced assistants and an unestablished protocol for pulmonary artery injury.
VATS lobectomy procedures can definitely be taught to However, this problem can be solved after 6 months of experience (Table 3) .
Although there was no statistical significance due to the small number of cases, the duration of hospital stay, tube removal time, and operation time were the shortest in the VATS lobectomy group, and the longest in the conversion group (Table 4) . These results coincide with the results of previous reports [9] . Obviously, operating time is prolonged in conversion cases because of the additional time needed to control bleeding and repairing lung parenchymal or arterial injuries (Table 4) . Over time, the time to perform VATS lobectomies was clearly reduced, but the wedge resection time and waiting time for frozen examination were included in operation time; we regret that we could not measure the precise operation time without those procedures.
Although there was no statistical significance due to the small number of cases, it became apparent that effort should be directed toward decreasing the conversion rate from VATS lobectomy to open thoracotomy for patients with inflammatory lung disease complicated by a distorted anatomy of the lung with severe fibrous adhesion ( 
CONCLUSION
It took 6 months of the prescribed training for a young surgeon without experience in VATS lobectomy in his training period to be able to reliably perform VATS lobectomy.
